Peptides Derived from Histone 3 and Modified at Position 18 Inhibit Histone Demethylase KDM6 Enzymes.
The KDM6 subfamily of histone lysine demethylases has recently been implicated as a putative target in the treatment of a number of diseases; this makes the availability of potent and selective inhibitors important. Due to high sequence similarity of the catalytic domain of Jumonji C histone demethylases, the development of small-molecule, family-specific inhibitors has, however, proven challenging. One approach to achieve the selective inhibition of these enzymes is the use of peptides derived from the substrate, the histone 3 C terminus. Here we used computational methods to optimize such inhibitors of the KDM6 family. Through natural amino acid substitution, it is shown that a K18I variant of a histone H3 derived peptide significantly increases affinity towards the KDM6 enzymes. The crystal structure of KDM6B in complex with a histone 3 derived K18I peptide reveals a tighter fit of the isoleucine side chain, compared with that of the arginine. As a consequence, the peptide R17 residue also has increased hydrophilic interactions. These interactions of the optimized peptide are likely to be responsible for the increased affinity to the KDM6 enzymes.